The original version of Darwin's natural selection theory, or the idea "survival of the fittest", is unfalsifiable because of its circular definition of "the survival" and "the fittest". In order for a theory to state the relationship between two ideas, such as "those who survived" and "those who are the fittest to the environment", these very ideas should be defined independently. Otherwise it become statement like "all bachelors are unmarried". Therefore, build on Popper's falsificationism, I propose that a theory is scientific if and only if it cannot be justified purely in virtue of first-order or second-order logic.
Introduction
Since it was first brought up, Darwin's natural selection theory remains one of the most influential theories both in biology and in other social science subjects, such as economics, political science, etc. However, one may find it extremely difficult to challenge the idea of "survival of the fittest", or "natural selection theory". It is not because the theory is perfect. Instead, it is because that "survival of the fittest" is a clever tautology, which means circular reasoning, and hence is unfalsifiable. Although many philosophers had questioned its falsifiability, many biologists tend to respond by claiming it is meaningless to discuss or irrelevant to their own research. This response, of course, is not convincing enough since Darwin's natural selection theory is one of the pillars of modern biology.
In the following paragraph, I will further expand why Darwin's natural selection theory is a tautology and compare it with Popper's definition of science and pseudoscience and the potential objection.
Natural Selection-Survival of the Fittest
"Survival of the Fittest" is originated from Darwinian natural selection theory to describe species' evolution. This phrase was firstly introduced by Herbert Spencer in his book Principles of Biology (1864), where he combined his economic knowledge with Darwin's biological theory. He defined "the survival of the fittest" by the ideal that every species must struggle for life and the one who adapts the environment the best will eventually survive. In the book "The Variation of Animals and Plants under Domestication", which was first published in the year 1868, Darwin himself also positively agreed with and adopted this phrase to generalize this idea of natural selection theory.
Popper's Theory of Science-Falsificationism
Many philosophers and scientists tried to give a clear demarcation to differentiate science from pseudoscience, and the most commonly accepted theory is Popper's scientific epistemologyfalsificationism. Popper states that a theory or a statement is scientific if and only if it at least logically can be falsified. The theory, or a statement, need to make some claim about predicting the future, and this claims must be able to be disproved theoretically. For example, the statement like "Sunday always rains" is scientific, because it is possible that we disprove this statement by observing one Sunday without raining. However, the statement like "Sunday either rains or not rains", despite being correct, is not scientific, because its correctness comes from its logic structure instead of our understanding of nature. Karl Popper drew the fundamental difference between correctness and scientificness. The idea is that if a statement is correct by logic, then its truth value does not convey us any information about the nature. However, only those statement that could be false but turn out to be true is valuable since it rules out some possibilities and thus conveys information about the nature.
What Is Tautology
A formula of propositional logic is a tautology if the formula itself is always true regardless of which valuation is used for the propositional variables. Therefore, tautology is an assertion that is true in every possible interpretation and cannot be falsified.
How to Verify Tautology
Luckily, we do not need to verify tautology based on language intuition because there exists a formal theory and a framework to systematically determine a tautology statement. In the framework, if there are variable in the statement, we need to verify formulae. Therefore, using this framework, we can verify any statement with a finite number of steps. By using the framework is a truth table, we only need to consider the truth value of the formula under each of its possible base cases.
For example, in verifying this formula), i.e. A or not A, we can use the truth table below: Table 1 . Example of a tautology.
T From the table we can see that) is a tautology, since it is always true in all of the cases of A.
Why Is Natural Selection a Tautology
The key problem of natural selection, is that the definitions of "survival" and "the fittest" depend on each other. The idea "Survival of the Fittest" is a tautology of the simplest form "A is A". The complete sentence of "Survival of the Fittest" is "the species that fit the environment has the highest chance of survival". One of the famous definitions of "fit" is given by Spencer by "endowed with phenotypic characteristics which improve chances of survival and reproduction". Then the theory becomes "those who has the highest chance of survival has the highest chance of survival", which is no more than a simple repetition.
It would not be better if we choose to define both "fit" and "survive" in modern biological definition-"fitness" as "reproductive success itself", instead of any set of characters conducive to this reproductive success and "survival" as "breed fertile offspring". It still becomes "those who have offspring have offspring".
Many renowned scientists and philosophers also noticed the problem. Corey, Michael Anthony also assert in this book "Back to Darwin: the scientific case for Deistic natural selection" and that Darwin's entire structure of natural selection is entirely a tautology, and therefore do not have any explanatory or prediction power. Michael Schemer, the founder of Skeptic Society, also address this problem in his book Why People Believe Weird Things published in 1997, in which he states his unsatisfaction with the natural selection theory and stated that science should be falsifiable and testable.
Why Unfalsifiable?
The statement "Survival of the fittest" is unfalsifiable for the following reasons: first, tautological reasoning; second, it does not make prediction; third, its great flexibility. First, tautological reasoning. As we explained above, a tautology is true by its structure and thus can never be falsified.
No prediction and flexibility. Another character that makes natural selection theory unfalsifiable is the fact that it does not make predictions. The natural selection theory is purely backward looking. That is, it only explains existing data and does not make prediction. It successfully explains why the fossils behave like this, but it cannot predict which species is more "fit" to nature and will survive and which is not.
Great flexibility. The natural selection theory prevents any possibility of disprove with its flexibility, qualitative variables and ill-defined ideas. There is no clear definition of "survival" and "fitness", where the "clear definition" means that the definition of one does not involves the other. It states that the chance of survival depends on its "fitness" to the laws of nature, but the problem is that no one knows what laws of nature are. For example, in billions of years history, many species turned into different forms, many died out and many remained the same. However, they all fit into the natural selection theory. How can we falsify a theory if it includes all possibilities? Henry M. Morris, a creationist, claimed that with its flexibility, the natural selection frame work includes any possible observation so it is impossible to disprove natural selection theory and it is, therefore, nonscientific. Karl Popper wrote in his book that "Darwinism is not a testable scientific theory, but a metaphysical research programme...".
Potential Objections

Falsifiability
Although it is commonly accepted that it is extremely difficult, if not impossible, to falsify natural selection theory, some scientists and philosophers do not believe that it is a problem because they do not agree with Popper's falsificationism. For example, Kitcher does not entirely agree with Karl Popper's theory of falsifiability. He believes that there could be some theory being scientific but still yet a tautology, which he called it "auxiliary hypotheses".
2. Predictive Power of Natural Selection Theory Some biologists, such as Corwin Sullivan at Institute of Vertebrate Paleontology and Paleoanthropology, Beijing, China, argues that although with Darwin's natural selection theory we cannot predict in the future which species will survive and which not, we can make other predictions, such as predicting what kind of fossils we can expect to find in the future. However, it remains questionable whether these can count as a valid "prediction", and we also need to notice that this prediction is also unfalsifiable because it is impossible to prove that we are never going to find something in the future.
Conclusion
The circular definition of "survival" and "fitness" makes the natural selection theory trivially true and therefore a tautology. There are some efforts made to correct this problem, such as defining survivability as "the state of possessing traits that make survival more likely" (Wilkins). However, it still remains an open question whether we can directly measure the survivability of certain species. Even if we can, the theory is still nearly unfalsifiable because it is always backwards looking and does not make any falsifiable prediction.
It needs to be noticed that we only claim that the original version of Darwin's theory is not "scientific" based on Karl Popper's classification. However, this classification is not without question and there are other methods, which are as popular as Karl Poppers one, to distinct between the science and pseudoscience, according to which Darwin's theory is "scientific". Moreover, we only analyzed the original version of Darwin's theory, which is very different from the modern natural selection theory.
